Aiming at exploring the brain's structural organisation underlying successful second language learning, we investigate the anatomy of the perisylvian language network in a group of healthy adults, consisting of participants with high and average language analytical abilities. Utilising deterministic tractography, six tracts per participant (left and right long direct segment, left and right indirect anterior segment and left and right indirect posterior segment) were virtually dissected and measurements pertaining to their microstructural organisation were collected. Our results obtained by means of linear discriminant analysis pointed to mean diffusivity (MD) values of three tracts (right anterior, left long and left anterior segments) as best discriminating between the two groups. By far the highest coefficient was obtained for the MD values of the right anterior segment, pointing to the role of the right white matter fronto-parietal connectivity for superior language learning abilities. The results imply the importance of attentional processes and reasoning abilities for successful L2 acquisition, and support previous findings concerning right-hemispheric involvement in language learning.
Introduction
The brain's structural connectivity underpinning the uniquely human language function has in recent years gained increased attention in the field of cognitive neuroscience and neurobiology of language. The anatomical organisation of language-specific white matter connections (e.g., Catani, Jones, & Ffytche, 2005; Catani et al., 2007) , their development (e.g., Mohades et al., 2015) , and functional contributions (e.g., López-Barroso et al., 2013; Vaquero, Rodríguez-Fornells, & Reiterer, 2016) have been studied with the overarching aim of producing a coherent understanding of how the brain networks shape our communicative behaviour. Central to such studies is the perisylvian language network (also referred to as the arcuate fasciculus) comprising of three white matter fibre tracts: the long segment running dorsally from the frontal lobe (''Broca's territory") to temporal structures comprising Wernicke's area, the anterior segment connecting ''Broca's territory" with the inferior parietal cortex (in particular the angular gyrus), and the posterior segment connecting the inferior parietal lobe to ''Wernicke's territory" (Catani et al., 2005) .
Adult second language (L2) learning is an aspect of our linguistic behaviour characterised by a lack of uniformity in results. Although when acquiring languages as children we tend to reach universally high levels of proficiency, mastering an L2 after the onset of puberty seems virtually unattainable (Abrahamsson & Hyltenstam, 2009 ). One factor mitigating this age effect is language aptitude (Abrahamsson & Hyltenstam, 2008; DeKeyser, 2000) , a specific talent for L2 learning, exhibiting considerable variation between learners (Dörnyei & Skehan, 2003) . Language aptitude consists of several components, tapping into various subprocesses of language learning. For example, rote-learning memory underlies lexico-semantic processing, and language analytical abilities (LAA) determine successful morphosyntactic and grammatical processing (see e.g., Li, 2016). In terms of neural correlates of the different components of language aptitude, previous research from our group suggests that engagement of the right hemisphere (through activity localised both in the frontal and parietal sites) might lie at the centre of individual differences in abilities for L2 grammar learning (Kepinska, de Rover, Caspers, & Schiller, 2017; Kepinska, Pereda, Caspers, & Schiller, under review) . This finding is in line with the suggestion that right hemispheric involvement in language learning relates to L2 learning rate (Prat, Yamasaki, Kluender, & Stocco, 2016) .
The goal of the present study is to investigate the structure of the perisylvian language network in participants who differ in their
